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1 

HStfSfjRwtSffl] 

its*® i ] mm&fc%-z.&#±.\z-3mt<nite3&<o 

£S#2 0-6 OBS%CD«JHT*0, ^rlsTWimja 
-f (DEC A (S£Mb^«W8D *»3 5m' /gPt&U 

[§W*9i2] S5E7n-f7C^*^I VB. V I B. V 
I I B. V I I I, I BRtfl I I ASa>^lK$nfc 
1 xiiffiSroTcsR'CSsa*^ 1 IB«©$m. 

m&m3] iETO-fjc^Tl, Cr, Mn, F 
e. Co, Nl, Cu, Ga. ZrRtfHfffl^lX 

Rttt&©7cs!i-e<fc 2 &«©#«. 

[S*^4] gagSTD-fTc&aiC r. Mn, CoR^ 
N i »5t lXfcMg&©7C$-Cfc51!jJfc®3Si«©*t 

[StJfcE5] ItEtttttOBETatBSWl. 0 0 0m 
1 /gRTT&Sfii*3il~4©^ftA»13je8©# 

Iff *S 6 ] ill2ffl!jESE© B E T&Wm& 300m 1 / 

m&m 7 ) taeaMKcD b e T*irawt nomv 

[it3R«8] P t : 7n-f7cSI©®^Jt^8 0:20 
~2 0 : 8 0©f8fflT??¥£T3§!#m~7©VviJttj&> 

Cit#fi9l P t : 7D-f7C*OS^H:*i6 5 : 3 5 
~3 5 : 6 5©t6BT#ft-r*IS3R9I8g«©*m. 

imXE 10] P t : TDl*7C^©Ig^tt^5 0 : 
5 0T*-5»*«9g28©*m. 

[^sftB 1 1 ] taEfi &&B©B2^fi# 20-451 

g*©«Bs-e#«E-r*gt;ffcB i ~ i o ©v>cm*> 1 ^ih 
«©*m. 

[B*J512] tJETD-f Om' /gP 

t£A±T*5S*«l~l l©^ft*>l^£*t©# 

[if *B 1 3 ] g|3R« 1 ~ 1 2 ©Vi-sftl^ 1 ^IS«© 

«^«&«»©Si&;mrr?<&oT > aMtfixafia 

©7D<^ig©t£^ftgffift;£4!W>S. 2 0-6 0SS 
' /gP tH±©ECA(D, &&&£fcJ>fc<£fclS© 

ft. 

m&m. 1 5 ] i ~ 1 2 «H>:?na> 1 «&»© 
imim i 6 ] m*m 1 5 ia«©*^i:*n&®ffi* 



2) #19^4-3 5 8 54 0 

2 

[dooi] *nw\*&&2tifcmmttftizm\s. <fco 
®L<\t. -tntta&yn-f s^rti, jK»mf&©fc«)© 

#£©ft*©ft»«mfc§8-r*. 
[0 0 0 2] jlSmmftWftffiKBiUTtt. JttfXttPo;* 

©©uu * 5 ©g&##&-f 

ft, ^bTK****V-H"C>i7cSnsc:i:SSLV»ffl-r 
*UttxaSft-CSQf5. 'J >6££R**«*lil (PAF 

U C^T. IS<t;*Sli«i**©t®A£Si;. ^-L.T«*56 

atH^Sft£3g#8££;ttUTfiia^S©T, 
«Sia&P8«i:lC#sn^3fcfcV>i:Jg5. PAFCIC 
*5^Ttt, m*ttl*»> *V-Ftt»©Stt»Ckr)-^ 

fMissns. its»eftfc#v-KftM&s&t*> 

ffl*¥ftSfct)©jS*«St». ttll©±#l-H:WUT« 

30 ffl©fcofc&#©lT*5©T. ■5-©X^5'^©ttl*S 
K©±#«. fe^B#©®££<»0^£*t>TliMfc 
ttl^^fc!3©«*<iS&iaC-5, Sot, Bfc&Sftfctt 

ig^-r-5*v-H»Mttt, &»§&©&«> fcftfcgji! 

s^u-sciiiirss^m^^-s c £a*j£< shafts. 
[0003] mmmfuttifimmziivzmmti&tv 

a^©7a-f sfiyrrs t*t. uspi3, 354, 

0 6 0^&tf&3, 46 8, 7 1 7^ (S t anda r 
40 d Oi 1) , USPI4, 186, 1 1 0# (Un i 
ted Technologies) , GB$2, 19 
0, 5 3 7A^Rtf&2, 1 8 5, 3 47At (Nip 
pon Enge 1 ha r d) ItggSftTV**. -eft 

«tt*W-r-5Ct*Jd©^tt^lCtg3g^ftTl-^. AS 
«E©W?5ilJ5:S®Sl©±#* < <ttatttig«:S8e)^ - <t«^< 
»ie.ftTV>5. Cft*t^aft^-5^<r>35»©^gA^ 

ft-r-s. ffiffiic*jttsxif«!a©s©±^tt. m&mm 

SO »»©±«:©g!lSW^®ia«:iSS«»S. 
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(3) 

3 

«&©;?£ sasafc^-e, ssic^ttses^&im© 
[0004] "g!p" fefci«BB-&«jte, m%mm-c2*& 

t£*8tt5BSH4©fc«>K, ^!S±CiKl7~l iag!K© 

^UT«K*t^*±t-&fh^SO2 0Xtt3 0a 

•£-©«fc5&iB?V>Ic-&gs©P t To-fftfcfito«-&tt#fiU a? 

[0 0 0 5] ^i:. "Modern Aspects 
of Electro chemistry "S12 
§,183 Ic^^TS t one hart fci*lc«fcOI2i< 
SnsS&tfWRStU.'^T&O. -£LTS tone 
ha r ttt. T>V3LO\z.^&m&Oti--$>-7 : 7vf 
^fflHT. *-^»ffifCfe^T2~4 0li«©P t 

ee-&35 Sr^^-r •& c: t a< nf te-c * * C t i£fRt S 

(J. Elecfroanal. Chem. , 2 6 1 

(1 9 8 9). 3 7 5 ^— . SV>?5ttRrm^E 50 

tttfc#&^3&*wfr*ifr©&£ Ltc#ismaimm3&m 
±c£ftan*m&#*4©fc*©iftgtta t #*E-rs. c 

[0 0 0 6] EC A <«§tft;^«®St) <ttt. S. Gl 40 
lman, J, Electroanal. Chem. , 
7. 1 9 6 4. 3 8 2\zmmZft%%m\Zfc-3T&fe2 
nfcBf8T35<5. ZLOjjik}*. **K*fcjSt»#T->^ 

r ;u-i?gtt«flt3$t®± ic*3* ©ni#7Jlta8l£ ;& b . 

8tt££n, -5-UTl cm 1 Pt = 210nC (C = *- 
o>) ©ra^fcffl^Tm* /gP t £UT«SE©«&fl: SO 



4$B8¥4 - 3 5 8 5 4 0 

[0 0 0 7] nro&. TElcSg|$n*J:5ftffl® "S 

j£Sn*. -£-©8)5£ttl 80C. *§UETRl/:e#M£ 
UT1 0 0SB'J>K*fflV>Tfrtons. #3ET 

flTS^J:l/TiSSSil>T. Dynamic H 
yd r ogonE 1 ec t r ode (DNE)*t900 
mV©IR (rtSSSJa) -7U-m<4Tfl)flffiSfflbT 

®^©igni*±oa^$n. -e-b-n^s-f-sa&i g 

Sfer)©5U7>^7TSt>Sn«.. UK. PAFC* 

VsmSS^S (1 0 OraA/cm 1 K±) TttMB-r*. m 
g©&tg©iffli£©fc«>KKi. ^-*->^>htbTSm£ 
ffiW2O0mA/cm 1 T© I R-7 U— 

[0008] jK«mffi^ffl*frTT©g»©ffi«©ra. 

*M^^saft^oTjgtt©fiT&§i#ec:r. cm 
6©^T*v^igxetc»LT»«©wtt©m^*« 

1 0 0 % U >Ke-h#lc4Mk3*U tLT 1 8 0 

c©jasT7 2P#fflfw$sn5. ^icss*»ias*n. 

fUECA, ett&tmfg*U:f2©<fcd£bTiM;££ 

[0009] *i898tt, »att^3a$#±ic^sn 

fc & &©7 a -f Z-£A,-V8izmM<Dn$SMimtt£&& 

u cirTSfri2e^6c^afi2 o~6 oaa%©jfiar 

*0. •i=-U-CliH37a-1'©ECA35i3 5m 2 /gP tR 

ET*M««. -€-©W*tiJ>K«S»«»©*V 
-HtCfiM$n5S-&> 1 0 0 0m' /gKT. 
IKIi3 0 0m' /g«TRtfl#(Cl 2 0m ! /g£t 

jff*L<B "Handbook of Chemist 
ry andPhysics". 6 4RK, CRC^I^^ 
\ZSlfZmm&<0?8l VB. VIB, VI IB, VII 
I. IBRtfl I I AgeA^jgiRSns. ^eiCiDJf 
SKIt 7n<7c*«. Ti. Cr. Mn, Fe. C 
o, Ni, Cu, Ga, Z r RtfH f © 1 3U41£gc©7C 
3S»>£8ft3n. &CCr. Mn. CoS^NiClX 
««fS©7CsS* i e.S«3tl-5. »*b<«. e*:7D 
-f5c^©JSTifc«8 0:2 0-2 0:8 0©95HT?& 
0. «tD»SU<«6 5 ; 3 5~3 5 : 6 5©«SHTfc 
0. *(#lCiK)5 0 : 5 0T*5. Z.tl<o<Dttft\t* 3 5m 
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5 

2 /gP t6Lt©, <fcO»*K«4 Om' /gP t« 
±©. 1#IC4 5m 1 /gP tH±COECAStn. Jff 
Sl/^S&E£-fitt2 0~4 5fiS*. ,fcDJF*L<li 
2 0 ~ 4 0 Sg%. &IC 2 5 ~ 3 5 SfiS6©«SHTfe 
S. d©&H©JS£-tHi. 3£*&ffi©&}£»C«t: D Cltl* 

[ooio] *^?BroWf«tt«tt. Tmx-ztmm&is 
ft&n&TfiT. mz. e^E^airiiLTtt. sgjrc 

-5. SfclC, 2 5~3 5Sa%<DP tfciJVvrtt. ttfg 

©±#jm, es«)&nfce^ge&a»c*^nTtf»K:^ 

[0 0 11] ±g$m©Kii:£8;£j8l 

n 7c momm&femik&vsfr . 2 0 ~ 6 0 aa% © 
a&©^fha£$8#±cf*^-eu»sfc«>i;:, gsts- 
=-. ^*mm«atxmt:±ic#«-&n&. -eur3 5m 1 / 

gPtaiOECAm, £&Rtf4>&< £*>1S©<&© 

[0012] mwf3.mm&mm$.ftm*fi®.isnTis 

[0013] *^W©*i*icfeViT. *£&«©*!;•£& 

9U-fcwnu mm\z\t. ®it>\z&&m&m*:ttmt 
ffl-rs^K**^ h u ^©sssiucfc 0 y ttfcS 

[0014] tfj&snfcfc^gitt, anicB7cdn«« 
ntt*<©*aic«fct)^sn^-5. steij. #»© 
ju^t Fx\*&m*mm-r*z\uz&r>Tiiitt-efTt>n 



(4) 1$ffi?4-358540 

5. -?-ne.©#s'j^a7c*SttiK^T. 6 o~ 1 0 0 0 
s©jasT?©3»ffla*fis3. c:©*ffi©ffi©a!fett. a 
7c&t;js*iiaa©¥-apg-r©»±S:Pit8{cu ; 

XteMEETTiB 1 P?m©j§g]fc83IW. ft 6 0 0 - 1 0 0 
0g©ia&^©SD&tt> K§*lC*i^T#|gS«t>fcSl, 

»&*«i=i;*©t. i o o oBm±.<om&ttm.vtzz\t 

[0 0 15] #5691©«**ra. MffKK*MItt0KX 

\z. PTFE<ommmiz^x j t<Dttm^mi'. ss» 
tvceMraift. mz y >mfktt»r«. 

[0 0 16] *»Wffl»»ttPAFC«C^S'IIC®ffl^ 

n, ^-bTc©ffifflicHLxi¥aitc*^fflscieasn 

[0017] *5iigi4j*:©W(ciD« i »c3iKsn5*t. 
eintt*^WSfB3eT-5 I b©t?tt*v^ H*©Affl»fc 

it^nfc. ec a. sttRtffetg©jRj^«. 
©tt«s»atJtt5&»ic«i5nfc. dn5©ig««s 

[0 0 18] 

40 Ml (tttiW-P t/Co/C r. loaasspt) 
L u c 2 a kStfL and sman (USPSg4. 44 
7, 5 0 6f) CJ:DESSnS£fi«JS^ ffi*© 

-r?s:t)-6 1 o. 3aa«©p t»as. s 

hawinl g an*— #>^7y^lcS^HTIBSL 
it. £©#848. 6g$, VM0r>MZ7>7*)— tth 
It. u©X5'J-i:. Co (KOa ) 2 • 6H2 0£L 
TC o 0. 9 0 5 gRtfC r (NOi ) ) • 9 Hi Ot 
LTCrO. 5 3 8 gSSSSDl/fc. ^OX^'J— €8 0 
■C-C££f£»-»Ua. ^lC85n-5S85g#HmTT6 0» 
5(7 ]^9 3 OgCTSaSb. 7D-fS»fiKUfc. #e»nfc/» 
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5 0:3 0:2 OOP t : Co : C rOHmtS: 
ftot, Ptl01I% 4 Col. 8ii^Rr;cr 
1. 0 8llX^fc*. 

[0 0 19)12 0t«M-Pt/Ni, 101I%P 
t) 

P t/N i 7D<M»£&oj:5l;:LTl OSgssoP 
t E^gTHKLfc: : Sh aw i n 1 g a nTir^U> 
^77^43. 5g£2, 0 0 0 cm 3 OR>f :t>#K: 

Clnu -ebTS^ffi^Ufco ^©X7U-^ioo 

*ClC±tf, fl,Tf»T-e3O»0i)$L/rc, K-f* 
>tK6 0 0 cm 3 ^PD6^8ilTfi45. Og 

^X7U-$5^1t»lfc fl R>ft>*5 0cm 3 

-bU-htS (N i (NOa ) 2 • 6H2 O) 
X-y*frl. 5 1 gOgft^l 0#HtC:bfcoT8sin 
bfco ^CDX^U-^2^ra^Lfco 3 8 cm 3 \Z%? 
R$n^;i.A7^xfc:HISi«3. 9cm 3 £10#B8 

i:^5$-c8 osc-c*^ja-&u*fe« ^o# 

fi^«n^^*^H^TT9 3 OffiComglCj&n&U 

fco 5 0 : 5 OOP t : N i OHmt£#o 

T> P t 1 omSJKRtfN i 3. 0®fi%Offlj££*Tt 

[0 0 2 0] ffj]3 (JtSSfff-P t/Co/Cr, 20S 30 
S%P t) 

©P tE^lTOP t/Co/C rjfti^lSUco S 
h aw i n i g a nY-t^Uy?? y & 3 7. 1 2 g 
R-f *>*2, 0 0 0 cm 3 fcSSttJU ^btl 5 

*A3 6. 1 1 gS^OX^U-fcSJraU ^UTl 5 

t?3o^i^uc. ^ppa^Kti/te^io. o 40 

gWt>*12 0cm 3 IC*RU ^LTX7U- 
fcWtabfc. fOX7U-^9 0#[g#&Ub, 
7;VxfcKS«7. 75cm 3 £#&U 7 5cm 3 i: 

1 0#RJfc£»U ^LTffiiiU lifflcMIISL/, ^ 

%J^TtC^^*Tl 0 0JgCT^SffiJ»ii:U^ Sl^O 

2 0S&5KP t OM"M#MI&#»£#fc« 

[0 0 2 1] C<DSS4 7. 1 g&R'T 50 



4$§8¥4-3 5 8 540 
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TX7 l J-ftLit. COX^'J-K:, Co (NOa) 2 
• 6Hj OtbTOCo 1. 8 1g&tfCr (NOa) 
a • 9H 2 OtLTOC r 1. 0 8 g £j&bnLfc. CO 

^7U-$8oscti$a)sti^ ^icssn^g^ 

3?fflaTT6 0#W, 9 3 0SCT&5&31U 7P^fe 
Mitbft^ #£n£«BU*> 5 0:3 0:2 OOP 
t : Co : C r <DM?lt&ftr>X. P t 2 0fiS%. C 
o3. 6SS%RtfCr2. 11S^^& 
[0 0 2 2] (itliCT-P t/Ni, 2 011%) 
tt:Se93I^S$nScJ:^^ffi^V>T, 2 011% 
P tS^StOP t/NittS£WSLfc. 7P<4I 
Sftltttt. N i (NOa ) 2 • 6Ha OtLTN i 3. 
0 1 gS§^& #S*l£«&&> 5 0 : 5 OOP t : 
N 1 Ogmi:£#oT* P t 2 omS%Rt/N I 6 MS 

[0 0 2 3] flH5 Ofc&flJ-P t/Ni, 2 011%P 
t) 

Pt/Ni7P-ffiS^ #;0£«5K:LT2 01I%P 
tE#ftT?SMU&: Shawi n i gan7iz^l/> 
0g$K^t>*2, 0 0 0cm 3 K8s 
iHU ^ITIS^KIS^U ^SX7'J-^«l 
fc. S®^^hU^A34. 4 5 g£*OX^U-fc 
Slinb, *l/T5»IBJH«/ft. ^<DX7U-^10 0 

t>*10 0cm 3 ^PPfi4Si:bTOe^l 
0. 0gCD»*«WE^^y-t5.»IBfctofctjTWP 
b^o ^7U-^5»Hf»bfc. R<*>*7 5 
cm 3 (Ni (NOa ) a • 6H 

2 O) t\sX-yir)l>3. 0 1 gO*g?££ 1 0#mtCfc> 
rcoTSinb^ ^OX^U-£2^^Ufco 7 5 
c m 3 iC^&Snfc^ATJl^t: 7 . 8 cm 3 
£ 1 O^mJC^oTiSftlbfco ^x^U-^^^i: 

6o#fyj;t»u -ebT^Jcffliiu ±m«t#£i»3c 

OS##2%JKTKft££T8 0KCTJI£$£SH2:L& 
fco #ClC> ^0#&£ffitt*^#E^TT9 3 0gC 
OiB&lCjnafcU ^LT£0^^6 0#fS]jfgftU 7 
n-f dtlte, 5 0:5 OOP t :NiOl 

Ttt£#oT, Pt20lI%&tfNi6. 011%© 

[0 024] 16 (PJ-Pt/Co/Cr, 2 0lfi% 
P t) 

W5ICE«$n^<fc^^ffi^ffl^T, 2 0li%Pt 
OE^STOP t/Co/C rjSWKSrSBISLfco 

R>f *>*1 5 0cm 3 4»IC Co (N 
Oa ) a • 6H2 OtLTCo 1.8 1 g8X*C r (N 
Oa ) a • 9Ha OchLTOC r 1. 0 7g=&§^, 
cmt, 50:30:20 OP t:Co: C rOgH^fc 
SffoT, Pt20ll%. Co 3. 61fi%Rr;Cr 
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2. i mm%<Dii^&ttz>fmztt*-rz>. 

[0 0 2 5] Ml WJ-Pt/Mn, 2 5lI^Pt) 

<D&&m-v<DP t/Mn u&. M>&&mm 

RWU IR>f^>*2 5 0mH:SiB$nfcMuc 1 2 • 
4H 2 OtlTOMn5. 6 3gt*A/ff. fiMStl* 
Pt0lliCPAtL/TPt2. 0gT$.0> -eUT^ 
*CDM«5 4. 5 gT&O, -tlTS 0 : 5 OOP t : 
Mn£>I§mfc£#oTP t 2 5fifi*JRtfMn 7fifi* 

[0 0 2 6] 098_ («-P t/N i, 25fifi5KPt) 
09 5{CE«^n^<t^^ffiS:ffl^T, 2 5li%Pt 
©ffi^STCOP t/Nljtt»*KML&. flU f^T 
©KlODSH P t 2 511%WN I 7. 5 2S%tf> 

[0 0 2 7] Ml <«"P t/N i, 2 5SS*Pt) 
^8KfB®£n*<fc5fc;fri££m>T, 2 5SS%Pt 
CDES-STOP t/N I»K*BUIU&. fiU 
UTOCabo t Vulc anXC72R7r-t^ 

[0 0 2 8] #11 0 M-Pt /N 3 0 mfi& P 
t) 

H8tia*$n^J;3te*ft$ffl^T, 3 0lI%Pt 
©E^ltOP t/Nitt&£g8&Lfco fiU 



Pt30li%RtfN19, 0mg%T&o 
-Pt/Ni, 3 5fiS%P 



1 1 



10 



20 



ECA 



[0 0 2 9] 
t) 

W8^E«$n^<fc^a>ErSSfflViT;. 3 sii^p t 

(DE^lTOPt/NittJI^SUc. mix, *;PA 

<D&fSL\t. P t 3 5fi§*RtfN i 1 0. 5fig%T& 

[0 0 3 0] Ml 2 (M-P t/N i, 4 01i%P 
t) 

msizmwLZftz&ott&zm^T, 4osa%pt 

©E&fCOP t/Ni«&£S984L£o flU 
ftfWCabo t VulcanXC? 2R7r-« 

Bowaansnttfrofc. pt4oii 

%&tfN i 1 2. 0ti«Sofe. 
[0 0 3 1] W13 

[0 0 3 2] fljl 4 

[003 3] mi 5 

[0 0 3 4] «T6 

[0 0 3 5] 
Ml] 



P t 

(«V« Pt) (■*/■« Pt) (200»A/c«' "COb?) 



1 


Pt/Co/Cr 


1 0 


4 1 


3 6 


7 1 9 


2 


Pt/Hi 


1 0 


6 3 


50 


7 47 


3 


Pt/Co/Cr 


2 0 


1 9 


1 9 


7 1 6 


4 


Pt/Hi 


2 0 


3 4 


22 


7 2 8 


5 


Pt/Hi 


2 0 


4 9 


4 4 


7 6 5 


6 


Pt/Co/Cr 


2 0 


4 5 


4 7 


7 5 8 


7 


Pt/Hn 


2 5 


6 9 


5 5 


7 8 1 


8 


Pt/Ni 


2 5 


5 0 


5 9 


7 9 7 


9 


Pt/Hi 


2 5 


'6 7 


6 4 


7 8 8 


1 0 


Pt/Ni 


3 0 


5 1 


6 3 


8 0 2 


1 L 


Pt/Hi 


3 5 


4 3 


5 4 


7 9 8 


1 2 


Pt/Hi 


4 0 


3 8 


40 


7 8 4 


1 3 


Pt/Co/Cr 


1 0 


2 9 


3 0 


7 I 1 


1 4 


Pt/Ni 


1 0 


5 7 ' 


4 0 


7 2 9 


1 5 


Pt/Hi 


2 0 


4 7 


3 8 


7 6 8 


1 6 


Pt/Ni 


2 5 


6 4 


5 3 


7 9 1 
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to o 3 6] m3&&4\zmmi<tiz>£5te.vt$:8.®o 
osa«c±#-r-5iconr. ECARtffieoTg&& 

^LT3 5m 8 /gfB#£tTICffiTLfcV>o ft*©l 0 10 
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